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1-2- ^^i] 

^ ^'^^ ^£^1 ^^}^ ^]2i^J:^<^] ^t!" ^ ^^<^1>H^ P-LDD <^ ^ <=>1] 1: 

-§- <:>^^^* ^jtiVo.^. P-LDD c^l^^^'^l -1-^1-^ ^^^^^^7} ^s^s 2:^ 

€ ^ -R-:£*>Ji, <^11- *«fl, PMOS^ ^]^^ nmos# <^1^^ ^fl^^<^l .acf ^ 

^ -^^s>7ll, PMOS^ ^fl^^^l ^ NMOS^ ^ll^^ao]7> ^<^tl: -R-^l^ 

oie^tb ^ ^'^^ ^^1<^1 t^el-, PMOS^ ^fl^^<^l ^ NMOS^ ^11^^<^17> z\- «-^^s.o:| 
:^^^V7i] A-is jg-o^tb ^ 9X>\] ^-f , ^^^si^ PMOS ^;^> 

^ NMOS ^y'^^^A] ^<^^^ ^^^-a-^ q-El-'i ^ ^Tfl £|D^. ^A^sl 

^ :[L 4.^].^ ^§ oi>^i-o^ ^.qt]] .0.;,^^ ^ oj^i 

£ 8 
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^12:^^ {Method for fabricating a semiconductor device} 

^ «]::£^1 ^^V^ ;^lS«j-'^<Hl ^tb ^^fl*>7fl^ P-LDD <:^1^<=^^<H1 

€ ^ -B-S^H. PMOS^ <^1^ ^11^^<^1* NMOS^ <:^1^^ ^fl^^^l xi\ 

e^-i. ^^^£1^ PMOS^ ^Bm^^^l ^ NMOS# ^ll^^o]7]- z]- «.^^s.o) ^a]. ^^sf 
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£ H wVsq. :y-ol, ^Hflo^ 7l^oil 14 s. c^l^icfl. PMOS 4i;^1-/NM0S :i 

duT.} «.s^f.(2)oil ^71^ o.^ ^el^ yl^SrCl)^ dt^><=g (Al) ^ dt: 

^1-^^(A2)2] z]- ^ <:^l^^<^^(3a.3b) ^ ^fl^ <^1^^ ^ (4a.4b)oll ^^^^ ^^^1^1^ 
£ 2011 £^1^ w]-^ :y-ol, ^>^><^^(A1) ^ d^^><^^(A2) ^Iz^ofl P-Tflole ^ 
^m?), N-TllolH ^-ii^O) ^ P-^B] 7flolH(8), N-l-el 7flolH(9)» ^^^a]^ ^. ^^o^ 
-i-«fl, ^ 7llolB(8.10)^ P-<icli:l(LDD:Lightly Doped Drain; " 

LDD"Hl- 'Hl^^'^^CSa), N-LDD <Hl^j <^ ^ (6a)<=Hl <^l^cfl, BF, P(As) ^4 P^/N^ 1:^ 

#1-* ^-1 ^£3. o]^ ^(^Al^l^ ^^li^-. £ 3<H1 H>si)- ^o], s-s^ 7flolB(8,10)^ 

^^<^1 is|]<:>lA^(13,14)» ^^^^1^ ^. >ia|lolA-1(i3,i4)s. n>>i3S ^j-o^ , z]- l-s] Tljo] 
:^(8.10)3] P-^^^-^efl<y «^l^j<^^(lla), N-^^^-=efl^ <Hl^^ ^ ^ (12a)<Hl <^l^cfl, b, P 
^^l- P^/N^ Ir^M* JL ^^S. o]^ ^ojAl^l^ ^^]^, ^ ^^^^ 

tiV^^l 71:^(1)^ Tfl^^^S. Jl^ o^^^ ^^*V<^, € •m^'^g^CSa.Sb). P-^m <H1^*^ 

^(4a). N-^fl^ <Hl^^'^^(4b), P-LDD <Hl^^ <^ ^ (5a) , N-LDD "Hl^^^^CSa), P-di^^- = eflo] ofl 
^i'^g^Clla), N-^^>i-^5fl^ «Hl^<=g^(12a) -^ofl ^^sj^H Ir^l"!-^ 
-R-:£s>^, -^«fl. £ 4011 ti><4 ^o. ^Eflo^ ^(3), P-i^llii(4c), N-^fl^ 

(4(i), P-LDD(5), N-LDD(6). P-iii^^/^Bll^(ll) , N-4i^i/:^efl^(12) '^^^a]^]^ 
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<^i£^tb ^]^] *Hi^i. 91^^ ^<^i. ^^^^ ^Bfl^ €(3). 

(4c. 4d), LDD(5,6), 4ij2.>i- -B5|]^(ll, 12) ^^^^l^ly] ^sfl^i^ uV^^l 7l:a:(l)^ o]^^ 

cfl. P-LDD <^l^'^^(5a). P-i:^^- :B5fl <m^^ <^ ^ (11a) . N-LDD <^l^'^^(6a), N-^^i- ^efl 
91 <^l^^'^^(12a) ^^Slo^ o;>oi l:e#(<^l^cfl, B), l-^l-(<^l?icfl . P) <H 

^<^1 7l-«fl^l^ <1611 o^^fl ^^Hl^ #l^>7fl ^nf. 

^^cfl, -i-A^, B^- ^-Br P^ 1:^1-^ P(a^ As)Sl- H 
^7} nfl-^ ire|.57l nfl^ofl, ^sflo^ ^]^] ^Hl^i . P^ l"^*^ ^^^^ PMOS 

^x>^ ^B^^o] CLl^ 1:^1-^ ^<lH1 ^sfl ^^51^ NMOS ^fl^^'^l CL2 JS. 

PMOS ^11 ^^o] CLl ^ NMOS 4^:^>S1 ^fl^^^o] CL27} ^^S. "^^^ ^^■^] 

^i, ^^9] 2i^]7} ^n:^]^] ^-f , PMOS ^ NMOS rii^>^ ^^S. 

^^nHl ^Tfl sli^, ^^^S)^ JL WVJE^I <^1*>^ 

^ ""^^^ p-ldd <^i^j<=g^<^i i-^i-** ^^^>7i 01:51011 ^^01 

P-LDD <^l^<^^oil ^<y£)^ P^ ^^^Bfl7> ^ o^^^ ^1* 

■f-^B, PMOS# <^l^i ^ll^^ol7> NMOS^ <^1^^ ^11 ^^^1 Jacf c-l ^<>|^ ^ 7>ol^ ^o. 

^^^-y ^^o] ^^51 Jl, P^ 1:^1- N^ ^S^-y ^V'^l'^l 

^*fl, P^ N^ al«fl mV^Tll ^-ar^^f ^KiefS, ol^q. -^^^Hl , 
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PMOS^ ^fl^^ol ^ NMOS^ ^m^^]7} ^'U^ it* ^ 9X^^ -B-S^V^c-ll 

^ PMOS ^:^> ^ NMOS ^ll^^o] :^<as|-* , z]- 4i^>:?> 

^ ^ ^^^^ ^'^^ s^-^s^Ei ricf 

S ^sl^ ^^^] 7]:^^ ri:^}"^^ ^ 4:>^>^ ^ ^q-z^-ofl p-^e) TflolB ^ N-^-s^ A]^] 
^^^Al7l^ ^^15]-, P^ >{.;^l-<go^^ ^}^]^ N-l-Bl TflolH N-LDD '^l^'^^oll 

1:^#* ^^^^S. ^] ^S. o]^ ^ojx\^]^ ^n^, P-#&1 ^l^lH ^ N-l-^l 
7l]olE7-|- ^tJ^J^lSS. ^igofl ol^^ol ^^-g- AVSj-BV* ^A^Al7l^ 

^l^lH P-LDD ^l^<^^oii ^^o^ p^ l-^l-* ^^^-^S 7;\ ^S. o]^ ^ojAl^l^ ^ 
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S^-g- ^IT^A]^ 41, p-^e) 7flo]H ^ N-l-a) TllolH z^^o]] ^5iloiAi» 

^^^^]9]jL, 2^ ^^]o]A^M. u]^ v>}^3.S. ^<^, P-l-el tWo]^ ^ n-^B] TllolB P-4i 

^o]. 7]-i^ Jl ^S. o]^ ^o^Al7l^ ^^15^-, ^£^1 7]^^ ^1?!^, St^ 

P-LDD <^l^^<=g^. N-LDD <=^1^<^^, P-^i-S.^- ^efl <?1 <^1^J^<^. N-:i-2-^- -E.efl^ '^l^^'^'^o]! ^ 

°1^V, ^-^^ ^^^H. ^ ^^^<^1 ^^M] a^c-l 

:£ 6ofl ^o], ^ oix^^ <a^o^ 3^)^, <:^l^i:fl, ^sl- 

H^^l (Trench) 1- ^^^a]^ ^, ^^o^ ^^5^ 7^ ^ ^o^m- ^7> 

P^ ^;^><^^(A1) ^ dci^>«^ ^ (A2)^ d^^V ^sl#(2)<Hl ^7l^o.^ 

rli^V*^ ^ (A2) ^^2] ^^nj. ^^^^ ^ o] y^^^^ 5^^^ o>^aS. §H , 

"^^^ o]^ ^«SAl7]ZL. ol=. ^;^)-<^<^(Al)^ P-^11^ '^]^'^^(4a), 

€ '^^(Sa), ±7\^'mA2)2\ <^l^'^^(4b), N-^ ^^(3b) -^<^1 <=^M^, BF. 

P(As) -i-^l- P^/N^ 0.5. ^SJAj^cf. 
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A>^^z^- ^^^^ TilolH ^^bV ^ cf^;^ -^l-^^S. £ 7<H1 

iA]^ ti]-S>f ^o], aV^^l 71:^(1)^ :^^><^^(A1) ^ ^ (A2) p-TljolH 

<i8> oHA^, P-#5l 7llolE(8), N-#el 7llolH(10)7> tiVS^l 7]:a:(l) >^oil 

^1-<^^(A2)# ic:#Al7l^(P^ i;^>^^(Al)^ ^Hl^l7l^) ^^BV 311^(100)* 
<19> ^ ^^^<^1>H^ i^><^^(A2)^ "^^^ o]^ 

^It^, N-l-s^ TflolHClO) ^^oj] ^^1^ N_LDD <^1^ <^ ^ (32a)<Hl ^^l^cfl, P. As ^^b)- 

<20> 3}.^^ ^tfl, N-LDD <=^l^j'^^(32a)<^l lr^l-l-<=l ^1 o]^ ^ 

'a ^SSlig. ^ ^'^<^1>H^ sfl^(lOO)^ ^]7]^]^ ^, <^mtfl, 2001C~400r^ ^£ S 

?1 ^M^^, PECVD(Plasma Enhanced Chemical Vapor deposition) ^^^]^. S. S-Hl 

2:^-§- ^^^(20), <^l^cfl, TEOS^^CTetra Ethyl Ortho Silicate film)^ «]:IE^1 7lJ&(l)Sl 
^a^^l ^^^^l^cf. o] , ol^-oj 'y:5l-^(20)^ <^l^tfl. 100A~500A^ 

<21> ZLBi Cf^, ^ ^^o11>^-1^ <^l^^*a 2:^-§- <lV5|-^(20)o1 ^^^^ 7l:S4:(l) >^H1 
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(1)51 ^^V^^^CAl)^ ii#Al7l^(N^ ib7.><^^(A2)* ^Hl^l^l^) sfl^Cioi)^ ^ 

^1^, P-#e^ TflojE ^^(8)0)1 ^^Itb P-LDD <:^l^<^^(31a)oll <^l^i:fl, B '^^^^ P 

^^■^(20)0] u]^ ^^^^o] 9X7] nfl^ofl, p-s.^ 7llolH(8) P-LDD <^1^ <^ ^ (31a)-^S. 

711 PMOS^ ^11^^<^1 CL3^ NMOS^ <^1^^ ^fl^^<^l CL4 iicf ^o^^ ^^c>\] 

^J-^tb P-LDD <^l^«=§^(31a)<Hl <^^s] «.^°.s.ol ^-j o] 

BOECBuffered Oxide Etching) ^^j* ^^J^l^^^, '^^ ^1^^^ S^-§- ^^^(20)^ alS^l 7] 
^(1)^ ^^<^M-1 ^iTlAl^r]-. 

4^, ^ ^^<Hl^i^ <a^^ ^■1«y-s|-«^-7l>^V^S}- ^^-ir P-^^ 7llolH(8) 

^ N-#e] THoiHdo)^ 7iHis>^ rfisiioiA^-g- ^o^s]-^ tivs^i 7i^^ ^i^oii ^^^^m ^, ^ 

ofl -£A]^ w>S!V ^o], p-§e] TflolBCB) ^ N-l-e) Tflo] je (lo) ^^o^] :iiE|lolA-l (21,22)* ^ 
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<26> o]o]^.^^ ^ ^^'^]^^ ^2)1 ojAi (21,22)1: ti\^3.S. ^\<^ , 'U^^ ^"^^ 

^li^l^lJl, -g-Sfl. P-#E^ 7llolH(8) ^ N-1-&1 TllolHClO) P-dii^ .E.ell 

^ •^l^'^g^CSSa) ^ N-^^>i-:^ell<y <^1^ <^ (34a)<^l «^l^tfl. B. P ^4 ^ 

<27> ^^^^ j!].^^^ ^sfl, 7llolH(8) ^ N-l-e) TllolHdO) P-^^i-:E.efl^ 

'^l^^'^^^OSa) ^ N-:±:-$.>^i-:^5lltl <^l^*=g^(34a)<^l P^/N^ Ir^M^l JL "SS-S. 

^ ^^<H1^^^ SJ:^ ^ ^2:##ol ^^^^ tiVs^l 7l^(l)-i- «:^l^tfl, ^^VS-S. oj^A]^ 
^, ^-a:^ Ji^ c>l^^ ^^A]^ o.^>i<), ^ <^1^j<^^(3a), P-^fl^ 

<^l^^*^^(4a), o^l;=gcg^(4b), p-ldd <^l^j <^ ^ (31a) . N-LDD <^l^j <^ ^ (32a) , P-^^^- 

sfl'y «=^l^'^^(33a), N-^^i-:^5ll^ «^l^'=g^(34a) ■^<H1 ^'ysl^iH Sl^ ^^-^ 

<28> ^l-^t!: '^I'd^ ^^j^l £ 10<H1 til-sf ;^ol, p^ ^^^V'^ ^ (Al) . N 

^ 4i^l-<^^(A2) ^Eflo^ ^(3), P-^ll^(4c), N-^fl^(4d). P-LDD(31), 

N-LDD(32), P-:rii^>i/^5ll^(33), N-^^^/= E.fl<y (34) PMOS NMOS :i^>7> 

<^le^t]- <H^^ ^Hl^i, £ IH wl-s^ ^o], c^l^cfl, P-LDD <^l^'=§^(31a). 

P-^^^ =Ellol 0^1^ eg ^ (33a), N-LDD <^1^ <^ ^ (32a) , N-4i^^i .BBll^ <^1>§ «^ ^ (34a) ^<^1 
^^^^ 9X^ P^ l:^#(<^l^c}l, B), l:^#(<^l?lcfl. P) ^1^^ ^o]] 7>^^1 
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-^^^ ^o], ^ ^^<^1>|^ P-LDD <^l^i'^^(31a)<^l ^^y^V^l o] 

^ofl o^^c^ oj^^cy ^5l-^1-(20)^ T^lel ^, o] ol^^oj ^2l-^V(20)# 

7]ti]:0.s., P-LDD <^l^'^^(31a)<^l ^'^i)^ ^^Mr^ ^*a^^Efl7> "a^ls. ^ 
^ -e-is^l-c^, PMOS# ^ll^^ol CL3# NMOS# <^1^ ^fl^^<^l ClA^.^^ ^^¥9):^] "fl^ 

^ ^^^^ ^fl^l ^M^^. ^^^^ ^^^^1 ^*5slal, P^ ^^^o] 1:^1- 

til«fl ml- s 7)1 ^AVs)^ ^>^ol ^^5^1:1. §l-clE)-JE, PMOS^ ^m^Q.^] CL5^ 

NMOS# ^1]^^<^1 CL6^ ^ ^:£<q. °.^^l-7fl A-ls. ^V^^^Tfl -H- 

'^le-it!: ^ ttl-el-, PMOS^ ^fl^^^l CL5 ^ NMOS^ ^11^^<^1 CL67> 

PMOS ^>^> ^ NMOS ^^}^ ^>^i^7ll :^<a*j- ^^^oj-^ ^^-^ ^ ^Tfl £]i3l, ^ 

^ ^^^^^ ^ l^S^l 4i;^>^ -a^^ ^§ o]Aj-o^ ^^^1 o.^!^ ^ o^^l 

<^1^, ^ ^^olMi^ ^slAH:^ ^^^H. P-#s1 7iloiH(8), N-#£l 711 

<^1H(10). P-4i^>i- ^511^(33), N-^-$-:^-:^ell^(34) a^ojl <^mcfl. SiTiX. SiCOX 

5.^^ ^e|A>ol^ ^^^Al^lJl, <^olol, :^^o^ -tl^^fTll :5l*jAl 

^^fil aVs^l ^IS^l-^* ^^^^S. ^>^Blt!-i4. 

<^HHlA^ ^Ml^l ^iigtb ^'^l. ^ ^'^•^l^i^ P-LDD <^1^<^^<^1 ^'a*>7l 

«^1^^1 "U^^ ^1^^^ 2:^-g- -a-Sl-^V^ XJ]^ ^^^^ ol ol^^<y ^^-g- A>s).o|-o. 

^S., P-LDD <^1^^<^^«H1 ^<a5l^ P^ ^*a^l-B)l7> <a^S. ^ ^ 

iE5r>ji. ol^ -f-tfl^ PMOS^ <^1^ ^Il^^«^l7> NMOS^ ^ll^^ol ja^l- c-l ^ol^ ^ o;[;£S. 
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^ ^^^^^ PMOS^ ^fl^^c,] ^ NMOS^ ^Il^^<^l7> A^s. ^<atb ^ SiS^ -^iE 

^^l^Htl: ^ ^^^^ '^^I'^l tt)-e1-, PMOS# ^fl^^^l ^ NMOS^ ^fl^^<^l7V ^ 1-^1-1:51 

^£21- -^^^VtII ^<atF ^ ^Tfl s)^ ^-f , PMOS 

^ NMOS i:;^!-^ ^l-'S^^Tll MS. ^<a^ ^^^^a-* M-^'i ^ S]n^, 

^ Jl ^^ aVi^fl olAj-o^ ^^7^1 o.;,^^ ^ oj^l ^q. 
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[^^^*c^ 1] 

-^7] di^>^^^ T^yn^ ^, N-l-el 711 cjE N-LDD(Lightly Doped 

Drain) <^]^^<^^<^1 ^^^^S o]^ ^o^a]^]^ ^Tflfil-; 

-^71 P-#Sl 711 ^ N-#5l 7llolH7> ^tilSlS^ -^71 ^^^] 7^^ :^^d\] <g^4 

^7] dl^l-^^^ ^Hltb ^. ^J-71 ol^^og 2.^^ ^31-51-^ n>^3.^ , 

^7l P-i-sl 7ll<ilH ^^5^ p-LDD <^1^<^^<^1 ^^2^ P^ 1:^1-^ ^^^O-S -^H o]^ 

^7] ol^^oj 2;^^ ^VSI-^^ ^^IT^A]^ ^7] P-l-S] 711 olH ^ N-l-el 711 olH ^ 

N-1-&1 7llolE P-ih^^. =sfl<y '^l^'^^ ^ N-db^i-S.&llo1 oil^cg^o]] <g^^ 

^1-71 Hl:£.^fl 7^^ c>|^^ AlT^l, ^>7l P-LDD <^1^^^. N-LDD <^1^<^^, P-ihiL^- ^efl 
91 N-dfc:^^-:^5ll^ <^1^^^^^1 ^S^Slol P^ ^ 1:^1-^ 

* ^^Al7l^ ^;^1* 5L^*>^ ^^^S. sr>^ ^^n] ±7.}s] ;*112:«J-^. 
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21 

^1 1 %H1 9X^^^, ^^7] oj^^oj 2:^-§- ^s^-^i-^ 200°C~400t:5l ^£ PECVD 
^<^1 SlSfl ^^^5)^ m;g o.^ ^].^ aV:£^) ^^>o^ 

^1 1 ^'^l ^^^i, '^l^^'a 2:^-§- ^5)-^^ TEOSdetra Ethyl Ortho Silicate)^ 
[^^■^J- 41 

^1 1 ^J-'Hl 9X^^^. ^7] o]^^o^ s^-g- 100A~500A^ ^^11- ^ 
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